AppL No. 10/677,583 

Amdt. dated December 21, 2006 

Reply to final Office action of November 15, 2006 

REMARKS 

Applicants have received the final Office action dated November 15, 2006, 
in which the Exanniner rejected claims 3-4, 12, 14 and 16 as allegedly anticipated 
by Sharma et al. (U.S. Pat. No. 6,647,469, hereinafter "Sharma"). 

With this Preliminary Amendment, Applicants amend claims 3 and 12. 
Reconsideration is respectfully requested. 
I. ART-BASED REJECTIONS 

A. Claim 3 

Claim 3 stands rejected as allegedly anticipated by Sharma. Applicants 
amend claim 3 to correct a grammatical shortcoming, and not to define over the 
cited art. 

In the Response to Arguments section, the final Office action of November 

15, 2006 takes the position that Sharma teaches out-of-order DMA read and write 

streams. In particular, the Office action states: 

According to paragraph [0013] and [sic] in-order stream of blocks 
relates to coherent data blocks that do not have to be written back to 
the memory module and out-of-order relates to executing 
instructions out of order as seen in paragraph [0033]. 

(final Office action of November 15, 2006, numbered paragraph 11). First, it is 
noted that neither the current specification, nor Sharma, use paragraph 
numbering, so it is unclear to where the Office action cites for support for the 
above-quoted statement. Beyond that, the statement speaks of "out-of-order 
relates to executing instructions out of order... ." Claim 3 is directed to direct 
memory access (DIVIA) between an I/O bridge and memory of a processor. As 
the Examiner is no doubt aware, DIVIA, by its very nature, means that the main 
processor is not involved in a memory transfer. Thus, even if hypothetically the 
assumption of the above-citation is correct (which Applicants do not admit), the 
fact that a processor can execute instructions out-of-order is irrelevant to a DMA 
access. 

Claim 3, by contrast, specifically recites, "at least one I/O device coupled 
to the I/O bridge, the I/O device and I/O bridge performs direct memory access 
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(DMA) to transfer data blocks to the memory modules; and wherein the I/O bridge 
obtains exclusive ownership of shared memory module data blocl<s during I/O 
device access, and wherein said I/O bridge includes a DIVIA device that supports 
both in-order and out-of-order DMA read and write streams of data blocks." 
Applicants respectfully submit that Sharma does not expressly or inherently teach 
such a system. The Office action relies on Sharma's Col. 7, line 65 - Col. 8, 
line 9 for this teaching; however, the cited location is directed to a description of 
Sharma's Figure 3, and fails to expressly or inherently teach an "I/O bridge 
includes a DMA device that supports both in-order and out-of-order DMA read 
and write streams of data blocks." 

Based on the foregoing, Applicants respectfully submit that claim 3, as well 
as claim 4 which depends from claim 3, should be in a condition for allowance. 

B. Claim 12 

Claim 12 stands rejected as allegedly anticipated by Sharma. Applicants 
amend claim 12 to more clearly define over the request-retry-fetch system of 
Sharma. 

Claim 12 specifically recites, "performing prefetching of data blocks from 
the memory by the I/O bridge device, at least some of the data blocks fetched by 
the I/O bridge prior to an initial request for the data blocks by an I/O device 
coupled to the bridge." The Office action relies on Sharma's Col. 17, lines 3-8, 
which location is directed to Sharma's Figure 14. The first block of Figure 14 is 
the receipt of a read request. (Sharma Figure 14). If the requested cache line is 
not present (decision block 1410), several preparatory steps are performed 
(blocks 1415, 1420 and 1425), then the requesting device is commanded to retry 
(block 1435). During the retry time, the previously requested block is fetched. 
Thus, Sharma appears to teach a "prefetch" only after receipt of a request for the 
particular cache line. Such a teaching fails to expressly or inherently teach 
"performing prefetching of data blocks from the memory by the I/O bridge device, 
at least some of the data blocks fetched by the I/O bridge prior to an initial 
request for the data blocks by an I/O device coupled to the bridge." 
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Based on the foregoing, Applicants respectfully submit that claim 12 
should be in a condition for allowance. 
C. Claim 14 

Claim 14 stands rejected as allegedly anticipated by Sharma. 

Claim 14 specifically recites, "wherein the I/O bridge performs speculative 

prefetching of data blocks from the memory modules during direct memory 

access writes from the I/O device." Sharma discusses non-speculative 

"prefetching" only for I/O device reads. 

Normally, an I/O device 150 makes a read request on an I/O bus 
145, which is sent to the I/O bus interface 320 and then sent to the 
cache unit 315. The I/O device 150's request asks the cache unit 
315 to provide the data immediately, and the cache unit 315's cache 
controller 405 looks to the cache tag 420 to determine if that specific 
cache line is in use. If the cache line is available and the cache 
status is alright, the data is supplied right away. If the cache line is 
not available, the cache controller 405 tells the I/O bus interface 
320 to tell the I/O device 150, via the I/O bus 145, to try the read 
at a later time. In anticipation of I/O device 150's follow up 
request, the cache unit 315 will request the cache line from the 
system memory controller 130 through the processor bus interface 
305 on the processor bus 120. When the cache line becomes 
available, the data is brought into the cache unit 315 and will be 
available when the I/O device 150 makes a subsequent request for 
the cache line. 

(Sharma Col. 8, line 53 - Col. 9, line 2 (emphasis added)). Thus, even if 
hypothetically the "prefetching" of Sharma is considered speculative (which 
Applicants do not admit), the prefetching is only in relation read requests. By 
contrast, claim 14 specifically recites "wherein the I/O bridge performs speculative 
prefetching of data blocks from the memory modules during direct memory 
access writes from the I/O device." For this reason alone the rejection is 
improper and should be removed. 

Moreover, the "prefetching" of Sharma is NOT speculative, as the request 
for data from the main memory follows a request for that data from an I/O device 
that is told to retry. Applicants respectfully submit that one of ordinary skill in the 
art would not consider such a system as "speculative prefetching." 
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Based on the foregoing, Applicants respectfully submit that claim 14 should 
be in a condition for allowance. 
D. Claim 16 

Claim 1 6 stands rejected as allegedly anticipated by Sharma. 

Claim 16 specifically recites, "a direct memory access (DMA) hardware 
logic coupled to the first bus, the DMA hardware logic comprising a cache buffer 
that stores memory blocks during DMA reads and writes, and wherein the DMA 
hardware logic performs speculative prefetching of memory blocks from memory 
modules during DMA writes from the I/O device." Sharma discusses non- 
speculative "prefetching" only for I/O device reads. (Sharma Col. 8, line 53 - 
Col. 9, line 2 (emphasis added)). Thus, even if hypothetically the "prefetching" of 
Sharma is considered speculative (which Applicants do not admit), the 
prefetching is only in relation read requests. By contrast, claim 14 specifically 
recites "a direct memory access (DMA) hardware logic coupled to the first bus, 
the DMA hardware logic comprising a cache buffer that stores memory blocks 
during DMA reads and writes, and wherein the DMA hardware logic performs 
speculative prefetching of memory blocks from memory modules during DMA 
writes from the I/O device." For this reason alone the rejection is improper and 
should be removed. 

Moreover, the "prefetching" of Sharma is NOT speculative, as the request 
for data from the main memory follows a request for that data from an I/O device 
that is told to retry. Applicants respectfully submit that one of ordinary skill in the 
art would not consider such a system as "speculative prefetching." 

Based on the foregoing, Applicants respectfully submit that claim 16 should 
be in a condition for allowance. 
II. CONCLUSION 

In the course of the foregoing discussions. Applicants may have at times 
referred to claim limitations in shorthand fashion, or may have focused on a 
particular claim element. This discussion should not be interpreted to mean that 
the other limitations can be ignored or dismissed. The claims must be viewed as 
a whole, and each limitation of the claims must be considered when determining 
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the patentability of the claims. Moreover, it should be understood that there may 
be other distinctions between the claims and the cited art which have yet to be 
raised, but which may be raised in the future. 

Applicants respectfully request reconsideration and that a timely Notice of 
Allowance be issued in this case. It is believed that no extensions of time or fees 
are required, beyond those that may otherwise be provided for in documents 
accompanying this paper However, in the event that additional extensions of 
time are necessary to allow consideration of this paper, such extensions are 
hereby petitioned under 37 C.F.R. § 1.136(a), and any fees required (including 
fees for net addition of claims) are hereby authorized to be chargedJo^==l]fewlett- 
Packard Development Company's Deposit Account No, 08-20; 

Respectfufly^uhrrfifted, 




nviark E. Scott 
PTO Reg. No. 43,100 
CONLEY ROSE, P.C. 
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